Reprinted  .from  the  British  Medical  Journal 
November  4,  1944,  vol.  ii,  p.  592 


ACUTE  BRACHIAL  RADICULITIS 

BY 
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Spillane  (1943)  has  drawn  attention  to  the  comparative 
frequency  of  cases  of  neuritis  of  the  nerves  around  the 
shoulder  girdle  in  his  experience  with  the  M.E.F.  Cases  also 
occur  in  which  the  incidence  is  predominantly  on  the  roots 
of  the  brachial  plexus  rather  than  on  the  peripheral  nerves, 
and  combinations  of  these  conditions  are  seen  in  other 
patients.  This  paper  is  based  on  36  cases — 24  personally 
observed  in  various  stages  of  the  disease  and  12  seen  by 
Major  Philip  Buckley,  R.A.M.C. 

The  essential  clinical  picture  is  a  simple  one  :  severe  pain 
starts  across  the  back  of  the  shoulder  and  radiates  down  the 
outer  side  of  the  arm  and  sometimes  on  to  the  upper  part 
of  the  chest ;  the  pain  remains  severe  for  a  few  days  and 
then  weakness  of  the  shoulder  develops,  sometimes  accom¬ 
panied  by  numbness.  As  the  paralysis  appears  the  severe 
pain  usually  passes  off  and  is  replaced  by  a  dull  ache,  the 
paralysis  persisting. 

Illustrative  Case  History 

An  R.A.F.  corporal  aged  33  was  admitted  to  hospital  on  Sept.  15, 
1942,  with  the  history  that  six  weeks  previously  he  had  developed 
very  severe  pain  across  the  back  of  both  shoulder-blades,  which 
radiated  down  the  outer  side  of  the  right  arm  and  forearm ;  the 
severe  pain  persisted  for  about  five  days  and  was  then  replaced  by 
a  dull  ache.  On  the  third  day  of  the  severe  pain  he  noted  con¬ 
siderable  weakness  of  both  arms,  but  especially  the  right,  and  this 
weakness  had  persisted  unchanged.  There  were  no  general  symptoms 
of  malaise  or  fever  at  the  onset  of  the  illness,  and  his  past  history 
was  uneventful  except  for  attacks  of  migraine. 

On  examination  he  had  winging  of  the  left  scapula  due  to 
paralysis  of  the  serratus  magnus.  In  the  right  arm  there  was  con¬ 
siderable  wasting  of  the  spinati,  deltoid,  biceps,  supinator  longus, 
and  the  clavicular  head  of  the  pectoralis  major.  There  was  minimal 
voluntary  power  in  the  supinator  longus,  while  the  other  wasted 
muscles  were  weak ;  the  biceps  and  supinator  jerks  were  absent,  and 
the  triceps  jerk  just  present.  On  sensory  testing  there  was  impair - 
roent  of  cutaneous  sensibility  down  the  outer  side  of  the  right  arm 
and  forearm  in  the  distribution  of  C.5  and  6  segments.  There  were 
no  other  abnormal  neurological  signs.  The  W.R.  was  negative.  The 
C.S.F.  was  under  pressure  of  150  mm.  and  there  was  no  block  on 
jugular  compression ;  it  contained  1  lymphocyte  per  c.mm.  and  the 
Protein  was  30  mg.  per  100  c.cm. 

He  was  treated  with  massage  and  exercises.  In  the  course  of 
wo  months  there  had  been  considerable  improvement  in  the  right 
arm;  the  biceps  and  deltoid  were  of  normal  power,  the  spinati  and 
supinator  longus  moderately  weak.  The  biceps  jerk  was  feeble  and 
die  supinator  jerk  still  absent :  the  sensory  impairment  was  still 
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present,  but  over  a  smaller  area  than  previously.  The  left  serratu 
magnus  remained  paralysed. 

Anatomical  Distribution  of  the  Lesions  in  the  Series 

(a)  Cases  Confined  to  a  Single  Peripheral  Nerve. — The  peri 
pheral  nerve  most  commonly  involved  was  the  long  thoracii 
nerve,  with  resultant  winging  of  the  scapula  and  difficulty  it 
raising  the  affected  arm  above  a  right-angle.  Isolated  palsie: 
of  this  nerve  have  been  recognized  for  many  years,  anc 
Richardsorr,  in  1942,  drew  attention  to  their  comparativi 
frequency.  The  reason  for  including  the  isolated  non 
traumatic  cases  in  this  series  is  because  in  4  instance; 
paralysis  of  the  serratus  magnus  has  occurred  on  one  sid< 
with  involvement  of  other  muscles  in  the  other  arm,  whih 
in  6  cases  other  muscles  on  the  same  side  have  been  involved 
together  with  the  serratus  magnus.  There  have  also  been  1] 
examples  of  isolated  serratus  magnus  palsy.  It  has  been  fount 
that  if  the  paralysis  of  this  muscle  first  occurs  while  the  patien 
is  in  bed  with  some  other  complaint  he  may  not  notice  tin 
muscle  weakness  himself ;  it  is  usually  first  noted  when  h< 
tries  to  stretch  up  to  take  something  off  a  high  shelf.  Th<; 
suprascapular  nerve  has  been  involved  alone  in  two  cases  witl 
paralysis  of  supra-  and  infra-spinatus  and  weakness  of  externa 
rotation  of  the  arm.  It  was  noticeable  in  one  case,  seen  som< 
months  after  the  onset  of  the  disability,  that  the  two  muscle 
were  involved  in  very  different  degrees,  the  infraspinatus  bein; 
considerably  weaker  and  more  wasted  than  the  supraspinatus 
There  were  two  examples  of  isolated  circumflex  palsies  wit! 
paralysis  of  the  deltoid  and  sensory  impairment  over  the  nerv 
distribution.  In  one  case  the  musculo-cutaneous  was  the  onl 
nerve  involved,  with  loss  of  power  of  the  biceps  and  sensor 
impairment  in  the  distribution  of  the  lateral  cutaneous  nerv 
of  the  forearm.  The  disability  was  relatively  slight,  as  goo 
flexion  of  the  elbow  was  carried  out  by  the  supinator  longui 
the  main  weakness  being  in  supination. 

( b )  Cases  of  Root  Involvement. — There  were  5  examples  < 
involvement  of  C.5  and  6  roots,  of  which  the  case  describe 
above  is  one.  In  these  cases  the  muscles  affected  were  th 
spinati,  deltoid,  biceps,  supinator  longus,  and  sometimes  tl 
clavicular  head  of  the  pectoralis  major  ;  and  there  was  impai 
ment  or  absence  of  the  biceps  and  supinator  jerks,  with  sensoi 
impairment  on  the  outer  side  of  the  arm  and  forearm.  In  or 
case  the  C.7  root  was  affected  in  addition  to  C.5  and  6,  ; 
shown  by  weakness  of  the  triceps  and  extensors  of  the  wri 
and  fingers  as  well  as  of  the  muscles  just  mentioned. 

(c)  Muscle  Involvement  Not  Explicable  in  Above  Groups.- 
In  a  number  the  muscle  weakness  was  not  explicable  on  tl 
basis  of  involvement  of  a  single  peripheral  nerve  or  in  terr 
of  root  distribution,  as  in  the  following  cases  :  spinati  ai 
serratus  magnus  on  one  side  (2  cases) ;  deltoid  and  spin* 

(7  cases) ;  deltoid  and  biceps  (1  case) ;  spinati  and  serrat 
mqgnus  on  both  sides  (2  cases) ;  sterno-mastoid,  trapezius,  ~d< 
toid,  spinati,  and  serratus  magnus  (1  case) ;  while  in  anoth 
case  there  was  widespread  bilateral  involvement  affecting  t 
spinati,  deltoid,  and  triceps  on  one  side,  with  the  spinati,  bicep 
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triceps,  and  extensors  of  the  wrist  and  fingers  on  the  other  ; 
in  this  patient,  sensory  impairment  was  found  over  the  lateral 
side  of  both  forearms.  In  these  cases  there  is  often  a  different 
degree  of  involvement  of  the  various  muscles  affected.  It  is 
possible  that  the  distribution  is  explicable  on  the  basis  of 
involvement  of  more  than  one  peripheral  nerve — for  instance, 
the  long  thoracic  and  suprascapular  in  the  serratus  and  spinati 
cases — or  by  partial  involvement  of  one  or  more  spinal  roots. 

(< d)  Bilateral  Cases. — In  9  of  the  36  cases  there  has  been 
bilateral  involvement,  usually  asymmetrical.  In  7  cases  the  two 
sides  were  affected  at  the  same  time  or  with  an  interval  of 
one  or  two  days,  but  in  the  remaining  2  cases  there  was  a 
longer  interval  :  in  one,  three  weeks  elapsed  before  the  second 
arm  was  involved ;  and,  in  the  other,  six  months  between 
paralysis  of  the  serratus  magnus  on  one  side  and  the  spinati 
on  the  other. 

Other  Features  of  the  Disease 

Precipitating  Causes. — The  age  incidence  has  been  16  to 
54,  and  all  the  cases  have  been  in  males  ;  this  is  probably  on 
account  of  the  selected  Service  personnel  seen.  The  geographi¬ 
cal  incidence  of  the  disorder  appears  to  be  wide  ;  in  this  series 
the  onset  has  occurred  in  the  United  Kingdom,  Iceland,  the 
Middle  East,  Tunisia,  Italy,  Uganda,  Nigeria,  India,  and  in  one 
case  at  sea  off  the  West  African  coast.  In  a  number  of  the 
cases  a  possible  precipitating  factor  has  been  found.  In  no 
fewer  than  9  cases  the  onset  has  followed  closely  on  a  surgical 
operation  :  in  8  of  them  herniotomy,  and  in  the  other  excision 
of  a  pilonidal  cyst.  The  anaesthetics  were  varied — spinal  in 
4  cases,  general  in  3,  spinal  in  combination  with  a  general 
anaesthetic  in  1,  and  intravenous  in  the  last.  The  time  interval 
between  the  operation  and  the  presenting  pain  of  the  radicu¬ 
litis  has  been  from  2  to  4  days  in  6  cases,  6  to  7  days  in  2 
cases,  and  10  days  in  1  case.  This  time  interval  rules  out 
as  the  causative  factor  trauma  during  the  operation  from 
pressure  against  the  side  of  the  table  or  other  accident  of  that 
type.  Eight  cases  were  related  to  infections,  the  onset  of 
the  radiculitis  usually  being  during  the  period  of  convalescence : 
malaria  in  2,  influenza  in  2,  and  pneumonia,  glandular  fever, 
dysentery,  and  an  axillary  abscess  in  1  case  each.  In  this 
last  case  the  disorder  was  bilateral  and  so  could  not  have 
been  the  direct  result  of  the  abscess.  Two  cases  followed 
a  week  after  a  fall  on  the  shoulder  ;  although  pain  and 
muscular  weakness  in  each  case  developed  on  the  same  side 
as  the  fall,  the  trauma  was  slight  and  there  was  a  complete 
absence  of  symptoms  in  the  week  immediately  after  the  fall. 
One  man  developed  the  presenting  symptoms  of  pain  during 
a  period  of  severe  exposure  to  cold  and  rain  while  escaping 
from  a  P.O.W.  camp.  Two  cases  followed  diagnostic  procedures 
— one  10  days  after  a  lumbar  encephalogram  for  a  suspected 
cerebral  tumour,  and  one  on  the  day  after  a  lumbar  puncture. 
(This  was  done  on  account  of  a  prolapsed  lumbo-sacral 
intervertebral  disk.) 

The  question  of  prophylactic  inoculations  in  the  possible 
tetiology  of  these  cases  has  been  raised,  but  it  is  difficult  to 
Iraw  any  conclusions  from  this  series.  One  patient  had  an 
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anti-typhus  inoculation  three  days  previously  and  1'  two  weeks 
previously,  while  3  ‘patients  had  had  T.A.B.,  the  interval 
between  inoculation  and  onset  of  symptoms  being  18  days, 
4  weeks,  and  5  weeks.  Another  man  had  had  A.T.T.  three 
weeks  previously,  while  in  the  remaining  cases  no  recent 
inoculations  had  been  given. 

Onset  of  the  Disorder 

The  absence  of  general  symptoms  of  fever  and  malaise  is 
remarkable  ;  in  only  two  cases  was  there  slight  malaise  when 
the  pain  started.  The  presenting  symptom  is  always  pain  ; 
it  is  across  the  back  of  the  shoulder  and  down  the  outer 
side  of  the  arm  ;  in  bilateral  cases  it  spreads  to  both  shoulders 
and  arms,  and  in  cases  in  which  the  C.6  or  C.7  root  is  affected 
it  spreads  to  the  outer  side  of  the  forearm.  The  pain  is 
'  continuous  and  is  usually  of  considerable  severity  ;  in  only 
3  of  the  cases  was  it  described  as  slight. 

The  duration  of  the  severe  pain  before  muscle  weakness 
first  appeared  has  varied  from  a  few  hours  to  two  weeks 

or  possibly  slightly  longer,  the  usual  length  of  time  being 

three  to  four  days.  The  severe  pain  tends  to  pass  off  as  the 

weakness  develops,  and  may  be  replaced  by  a  dull  ache ; 

but  in  some  cases  severe  pain  has  lasted  for  two  to  three 
weeks,  although  the  paralysis  has  occurred  within  a  few  days 
of  the  onset  of  the  pain.  The  onset  of  weakness  in  the 
majority  of  cases  is  sudden,  with  a  maximum  at  the  onset, 
but  4  patients  said  that  the  weakness  had  progressed  over 
the  course  of  two  to  three  days. 

Sensory  Changes 

No  sensory  impairment  was  found  when  a  motor  nerve, 
such  as  the  long  thoracic  or  suprascapular,  was  alone  involved  : 
in  the  cases  of  involvement  of  the  circumflex  and  muscuk* 
cutaneous  there  was  cutaneous  impairment  to  all  forms  o* 
sensation  in  the  area  expected,  and  in  5  cases  in  which  C.:> 
and  6  roots  were  affected  there  was  impairment  down  the 
lateral  side  of  the  arm  and  forearm.  Of  the  mixed  cases 
only  two  (in  which  the  deltoid  was  involved)  showed  some 
sensory  impairment  over  the  skin  on  the  outer  side  of  the 
arm,  and  the  case  previously  mentioned  in  which  there  was 
impairment  over  the  lateral  side  of  both  forearms.  In  the 
other  patients  no  sensory  impairment  could  be  found. 

Special  Investigations 

As  many  of  these  cases  have  been  seen  some  time  after 
the  onset,  detailed  investigations  in  the  acute  stage  have  been 
infrequent,  but  when  they  have  been  possible  the  C.S.F., 
blood  count,  and  E.S.R.  have  been  normal,  and  Spillane  also 
found  this  in  his  cases.  The  only  exception  was  the  finding 
of  10  lymphocytes  per  c.mm.  in  the  C.S.F.  in  the  case  of 
glandular  fever  with  radicular  involvement. 

Prognosis  is  difficult  to  determine  in  view  of  the  varying 
times  after  the  onset  at  which  these  cases  have  been  examined. 
The  prognosis  in  the  serratus  magnus  palsies  is  on  the  whole 
poor :  of  the  2 1  cases  in  which  this  muscle  has  been  involved 
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3  were  partial  from  the  beginning,  and  of  these  one  had 
shown  definite  improvement  after  three  months,  while  the 
other  two  were  apparently  stationary  in  the  same  period.  Of 
the  complete  cases,  1  recovered  completely  in  four  months, 
while  5  had  shown  partial  recovery  in  periods  ranging  from 
three  to  seven  months  ;  the  remaining  cases  still  had  complete 
palsies  when  last  examined  at  periods  ranging  from  three  to 
eighteen  months  after  the  onset. 

Once  marked  atrophy  has  occurred  in  a  muscle  the  prospect 
of  recovery  is  poor  ;  when  localized  atrophy  is  only  slight, 
considerable  and  even  complete  recovery  may  occur,  though  * 
the  onset  of  recovery  may  be  delayed  for  as  long  as  six  months 
and  possibly  more.  In  a  few  cases  recovery  has  started  within 
three  to  four  weeks  and  has' progressed ‘rapidly. 

Pathogenesis 

There  has  as  yet  been  no  pathological  material  available 
from  cases  of  this  disorder  ;  it  appears,  on  clinical  grounds, 
that  the  condition  can  affect  single  peripheral  nerves,  nerve 
roots,  or  combinations  of  these.  Riddoch  (1944)  has  suggested 
that  the  anterior  horn  cells  may  be  involved  in  some  cases, 
basing  this  view  on  the  rapid  muscular  wasting  which  may 
be  present  and  on  the  scattered  nature  of  the  muscular  involve¬ 
ment  which  is  occasionally  seen.  •  No  exactly  comparable 
condition  seems  to  occur  in  the  lower  limbs. 

The  best  name  for  the  disorder  is  uncertain  in  the  absence 
of  a  known  aetiology  or  pathology.  Acute  brachial  neuritis 
is  already  used  for  a  different  clinical  syndrome,  and  the 
name  applied  by  Spillane  of  “  localized  neuritis  around  the 
shoulder  girdle  ”  is  hardly  comprehensive  enough.  For  these 
reasons  the  te^m  “  acute  brachial  radiculitis  ”  has  been  applied 
to  it  for  the  time  being  till  more  is  known  about  its  aetiology. 

The  differential  points  from  anterior  poliomyelitis,  to  which 
it  bears  some  clinical  resemblance,  have  been  admirably 
summarized  by  Spillane,  the  main  ones  being:  the  absence 
of  signs  of  general  disturbance  in  the  acute  stage  ;  the  normal 
C.S.F.  when  this  has  been  examined  early  in  the  illness  ;  the 
sensory  impairment  in  a  number  of  the  cases  ;  .and  the 
occurrence  of  these  cases  in  the  absence  of  typical  cases  of 
poliomyelitis  in  the  same  district  at  the  same  time.  To  these 
may  be  added  the  fact  that  it  may  occur  at  the  age  of  50 — 
a  most  unusual  happening  with  poliomyelitis. 

The  aetiology  of  the  condition  is  still  speculative,  and  the 
somewhat  mixed  group  of  apparently  precipitating  causes  has 
not  helped  on  this  point.  It  has  been  suggested  that  a  virus 
infection  is  the  cause:  the  main  point  against  this  is  the 
absence  of  fever  or  other  signs  of  general  infection  and  the 
normal  C.S.F.  findings.  In  most  diseases  due  to  neurotropic 
viruses — even  in  zoster,  in  which  the  main  incidence  of  the 
infection  is  on  the  posterior  root  ganglia — an  increase  of  cells 
is  found  in  the  C.S.F. 

There  is  one  condition  which  has  a  very  close  clinical 
resemblance  to  it,  and  that  is  serum  neuritis  (Kennedy,  1929  ; 
Young,  1932).  This  may  occur  after  the  injection  of  any  form 
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of  serum,  usually  about  the  seventh  to  ninth  day  ;  there  are 
frequently  the  usual  symptoms  of  serum  sickness,  followed 
within  a  day  or  two  by  severe  pain  in  the  region  of  the 
shoulder  and  upper  arm  ;  muscle  weakness  shows  within  the 
next  few  days,  and  when  this  happens  the  severe  pain  passes 
off.  The  paralysis  which  may  be  accompanied  by  sensory 
changes  is  most  often  in  the  distribution  of  the  fifth  and  sixth 
roots  or  the  circumflex  nerve,  but  at  times  paralysis  of  the 
serratus  magnus  may  arise.  The  exact  cause  of  these  cases 
is  uncertain,  but  it  is  thought  that  oedema  of  the  affected 
nerves  occurs  as  a  reaction  to  the  foreign  protein  in  the  serum. 
I  think  that  the  possibility  of  some,  as  yet  uncertain,  aetio- 
logical  relationship  between  serum  neuritis  and  acute  brachial 
radiculitis  must  be*  considered  before  assuming  that  a 
neurotropic  virus  is  the  causative  agent. 

With  the  lack  of  knowledge  of  the  aetiology,  treatment  can 
be  only  palliative — analgesics  for  the  pain  in  the  acute  stage, 
support  for  paralysed  muscles  to  prevent  stretching,  and  active 
and  passive  exercises  and  electrical  stimulation  of  the  affected 
muscles  when  the  painful  stage  has  passed. 

Summary 

The  syndrome  of  pain  around  the  shoulder,  followed  in  the 
course  of  a  few  days  by  muscular  weakness  and  wasting  and  at 
times  sensory  changes,  is  described. 

The  anatomical  distribution  of  the  weakness  can  be  a  single 
peripheral  nerve,  two  or  more  spinal  roots,  or  combinations  of  these. 

A  number  of  apparent  precipitating  factors  are  mentioned,  the 
most  outstanding  being,  operation  for  hernia  in  8  of  the  36  cases. 

The  possible  aetiology  is  discussed  and  an  analogy  drawn  between 
this  condition  of  acute  brachial  radiculitis  and  serum  neuritis. 

My  thanks  are  due  to 'Major-Gen.  Mitchiner,  C.B.E,  for  permis¬ 
sion  to  publish  this  paper ;  to  Brig.  Riddoch  for  help  in  its  produc¬ 
tion  ;  and  to  Major  P.  S.  Buckley,  R.A.M.C.,  for  the  use  of  notes 
of  cases  under  his  care. 
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